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(54) Air purifier unit 



(57) An air handling unit (11) includes a main sup- 
port member (12) and front, rear and top covers (47 s 46, 
40) mounted on said support (1 2) to form a housing (10) 
for enclosing said unit (11). The covers (47, 46, 40) have 
side walls that close over the support frame (12) in abut- 
ting contact to form an interlocking seam therebetween 
at closure. Ribs (84) are mounted upon the side walls 



of the support frame (12) which bias the side walls of 
the .covers outwardly to render the seam relatively air 
tight at closure. Two covers (46, 40) are securely affixed 
to the main support member (1 2) while the other (47) is 
removably attached to the main support member (12) 
by a latching means (89). A HE PA filter (58) is mounted 
in the main support member (12) along with a blower 
system for drawing air through said housing (10). 
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Description 

[0001] This mvcni on r clntes to a portable air purifier 
unit containing a high cliciency particle arrestor (HE PA) 
filter and. in particular to a nousing for an air purifier unit 
that has a minimum number ol parts which can be 
brought together to provide a tight flow path through the 
housing which maximizes the fitter's ability to remove 
potentially harmful contaminants from the air stream 
moving through the housing 

[0002] Many portable air punhers employing HEPA fil- 
ters require the use ol elaborate, relatively expensive 
seals for rendering the flow path through the unit rela- 
tively air tight. In addition these units are, generally 
bulky and thus difficult to move Irom place to place. The 
air handling equipment that is contained within the hous- 
ing is sometimes mounted in such a way that the weight 
of the unit is unbalanced th js making lifting and carrying 
the unit unsafe. Sffnftarty many of the housings found 
in the prior art provide only tmiled access to the filter 
giving rise to problems when cleaning or changing the 
filter is necessary. 

[0003] Accordingly there is a present need for a light 
weight, easily portable air tight air purifying unit that af- 
fords clear and ready access to the filter contained in 
the unit. This need has bocome more pronounced as 
the air we breath becomes more polluted by emissions 
from automobiles and industrial plants. Because of the 
pollution in certain areas people with respiratory prob- 
lems are sometimes forced to remain indoors when the 
air quality drops below a sale value. Ideally, the indoor 
air should be further cleansed to protect the health and 
well being of those that suffer Irom respiratory problems. 
However, because of the cost of high efficiency air pu- 
rifiers, the people most needing this type of equipment 
cannot afford it. 

[0004] It is therefore a primary object of the present 
invention to improve portable air purifier units. 
[0005] These and other objects of the present inven- 
tion are attained by means of a housing for an air purifier 
unit that includes a main support member upon which 
the component parts of the air purifier unit are secured 
along with the covers that make up the outer housing. 
The main support member is a rectangular piece that 
has a top wall, a bottom wall and two opposed side walls 
that are integrally joined to an interior wall. Preferably, 
the main support member is molded of high strength 
plastic. A scroll is molded mto the back face of the inte- 
rior wall that exhausts thiough an opening in the top wall 
of the support member. A blower motor is mounted upon 
a bracket molded to the front face of the inner wall. The 
shaft of the motor passes through an orifice in the inte- 
rior wall into the scroll and a Ian for drawing air through 
the housing is attached to tho shaft. An electrical bay is 
recessed in the top wall of the support member and con- 
tains the electrical components for the blower system. 
A filter assembly containing a HEPA filler is removably 
mounted on the front of the support member. 



[0006] The present housing consists of three covers 
that includes a top cover, a rear cover, and a removable 
front access cover, all ol which come together in assem- 
bly to provide a relatively air tight enclosure. The top 
5 cover is coextensive with the top wall of the support 
member and is secured thereto by screws. The top cov- 
er also contains an air discharge vent that is positioned 
over the discharge opening in the top wall of the main 
support member. The rear cover is similarly secured to 
the back of the support member by screws to close the 
back of the scroll and the scroll discharge opening. The 
front access cover is removably connected to the sup- 
port member by a latching mechanism and coacts with 
the other two covers to enclose the housing. An air inlet 
vent is contained in the front access cover through which 
air is drawn into the housing. 

[0007] For a better understanding of these and other 
objects of the present invention, reference will be made 
to the detailed description of the invention which is to be 
read in conjunction with the following drawings, wherein: 

Fig. 1 is a perspective view of a portable air purifier 
unit embodying the teachings of the present inven- 
tion; 

Fig. 2 is an exploded front view in perspective of the 
portable unit shown in Fig. 1; 
Fig. 3 is an exploded rear view in perspective of the 
portable unit shown in Fig. 1; 
Fig. 4 is an enlarged exploded view in perspective 
showing the main support member of the unit and 
the filter assembly that is contained in the unit; 
Fig. 5 is a partial view in perspective of the top sec- 
tion of the unit more clearly showing the top cover 
of the unit housing; 

Fig. 6 is a partial view in section showing one of the 
interlocking cover flanges in an open position; 
Fig. 7 is a partial view in section showing the inter- 
locking cover flange illustrated in Fig. 6 in a closed 
position; _ 
Fig. 8 is a partial view in section showing one of the 
latching mechanisms for removably securing the 
front access cover to the main support member of 
the unit; and 

Fig. 9 is an enlarged sectional view taken along 
lines 9-9 in Fig. 2 showing the construction of the 
top cover. 

[0008] Turning initially to Figs. 1 -4, there is illustrated 
a housing 10 for a portable air purifier unit, generally 
referenced 11 that utilizes a high efficiency HEPA filter 
for removing fine particulate material from the air stream 
that is drawn through the housing. The unit contains a 
single main support 1 2 upon which all the component 
parts of the air purifier are mounted in a balanced con- 
dition as well as the covers for enclosing the air purifi- 
cation equipment. The main support is a rectangular 
shaped member containing a top wall 1 3, a bottom wall 
14 and two side walls 1 5 that are all cojoined to an in- 
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terior wall 16. 

[0009] The main support is molded of a high strength 
plastic material. A mounting bracket 17 is molded onto 
the front face 18 of the interior wall, upon which a blower 
motor 1 9 is secured. A scroll 23 is molded into the back 
face of the interior wall that contains an orifice 24 that 
passes through the wall and a discharge opening 26 
formed in the top wall of the housing. The blower motor 
shaft 27 is passed through the orifice into the scroll and 
a fan or impeller 30 is secured to the shaft. As will be 
explained in further detail below, the fan is arranged to 
move a flow of ambient air through the housing. 
[0010] A recessed electric bay 31 is molded into the 
top wall of the main support adjacent to the scroll dis- 
charge opening 26. The electrical components for oper- 
ating the air purification equipment are housed within 
the bay and includes a control board 32, a control switch 
33, reset switch 36, and a safety switch 34. The control 
switch contains a^Sriatt 35"that passes through the top 
cover 40 of the housing and a control knob 37 is mount- 
ed upon the shaft. As illustrated in Fig. 4, the safety 
switch is mounted behind an opening 39 in the back wall 
38 of the electric bay and is adapted to sense the pres- 
ence of the filter assembly 42 when the assembly is 
properly mounted upon the front of the main support. A 
pair of indicator lamps are mounted in the top wall of the 
support adjacent to the electric bay. The lamp bulbs, in 
assembly, are contained in openings 45 (Fig. 5) in the 
top cover 40 so that they can be clearly seen by the op- 
erator. 

[0011] The housing 10 further includes a rear cover 
46 and a removable front access cover 47 which com- 
bine with the top cover to enclose the main support and 
the air purifier equipment supported thereon. The abut- 
ting edges of the covers each contain a recess 50 and 
the recesses are adapted to interlock in assembly to 
form light joints between the covers which serve to pre- 
vent air from passing therebetween. The front and rear 
covers are both molded of a resilient plastic that permits 
the covers to deform slightly so that the abutting edges 
can conform one to the other. The rear cover contains 
two opposed side walls 51 and 52, a bottom wall 53 and 
a back panel 54. The rear cover is arranged to pass over 
the back of the main support with the back panel closing 
the back ol the scroll and the scroll discharge opening. 
Although not shown, the back cover is held to the main 
support by screws that are threaded into screw bosses 
55 located at the back of the rear cover. Enclosed hang- 
er compartments 56 are molded into the back panel of 
the rear cover for hanging the unit upon suitable wall 
screws. 

[001 2] The filter assembly 42 includes a frame 57 that 
contains a HEPA filter 58 that is sealed to the inside wall 
surfaces of the frame. An L-shaped mounting flange 59. 
surrounds the outer periphery of the frame and is ar- 
ranged to close against the front edges of the main sup- 
port outer walls, thus removably securing the filter as- 
sembly to the front of the support frame at the entrance 



to the blower system. The filter frame forms an air-tight 
joint with the outer edge surfaces of the main support 
so that air can be effectively drawn through the filter with 
little or no leakage. 
5 [0013] The top cover 40 of the housing has a pair of 
ears 62 at the two inside back comers of the cover (Fig. 
9). The ears are arranged in assembly to lock into chan- 
nels 61 formed along the top edge of the back panel of 
the rear cover. A lateral inner wall 63 is further located 
10 in assembly in front of raised tabs 64 on the top wall of 
the main support and in front of the raised platform sec- 
tion of control area which prevents the top cover from 
moving rearwardly when it is closed against the top wall 
of the support. A pair of screws, not shown, are passed 
is downwardly through pads 65-65 and are threaded into 
raised screw bosses 67 molded in the main support's 
top wall to securely hold the top cover to the support. As 
noted above, recesses are provided along the abutting 
edges of the covers to form at tight joint therebetween. 
20 A raised partition 70 passes laterally across the top of 
the top cover. An open sided handle grip 71 is centrally 
mounted in the partition which allows the unit to be firmly 
grasped and lifted. The grip is located so that the weight 
of the main support and the blower assembly is well bal- 
2S anced about the grip further facilitating easy and safe 
lifting and carrying of the unit. An air exhaust vent 73 is 
contained in the top cover which, in assembly, is posi- 
tioned over the scroll discharge opening through which 
clean air is exhausted from the unit. 
30 [0014] The front access cover 47, like the rear cover, 
is molded from a resilient plastic. The front cover con- 
tains a top wall 75, a bottom wall 76, and a front panel 
78. The front panel contains an air inlet vent 80 through 
which air is drawn into the housing. A secondary filter 
35 81 is mounted inside the access cover behind the air 
inlet vent which serves to precondition air being drawn 
into the unit prior to its being treated by the HEPA filter. 
The leading front edges of all the cover walls are pro- 
vided with an inner recess which is arranged to mate in 
40 assembly with surfaces on the otrTer covers to form tight 
seams between the covers. 

[0015] A series of horizontally disposed ribs 84 are 
mounted upon the outside of the side walls of the main 
support. The top surface of each rib is contoured so that 

45 it inclines both toward the front and the back of the sup- 
port. The inclined surfaces are arranged to position the 
side walls of the front and back covers so that the abut- 
ting edges of the covers come into interlocking relation- 
ship as shown in Figs. 6 and 7 to form a tight seam ther- 

so ebetween. The ribs are designed to urge the side walls 
of the front and rear covers outwardly at closure to de- 
form the covers slightly thus placing all the walls of the 
covers in tension. This tightens the seams between the 
covers and prevents the covers from rattling when the 

55 blower is in operation. 

[0016] As illustrated in Fig. 5, the top wall 75 of the 
front access cover is adapted to pass over the top of the 
partition 70 in the top cover and provide an interference 
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fit therewith at closure. The front access cover thus 
shields the handle 71 on three sides to enhance the aes- 
thetic value of the housing while still providing ready ac- 
cess to the handle. 

[0017] Referring now to Fig. 8, a latching mechanism 

89 is furnished for removably securing the front access 
cover 47 to the main support 12 of the unit. The latching 
mechanism includes a vertically disposed latching bar 

90 mounted upon the outside of each side wall of the 
main support and a pair of latching ears 91 mounted up- 
on the inside of each side wall of the access cover. The 
latching ears have inclined front and rear surfaces 92 
and 93 that are cojoined by an arcuate shaped top sur- 
face 94. Accordingly when the front access cover is be- 
ing closed over the main support, the side walls of the 
cover are biased outwardly by the ribs 84 and the latch- 
ing ears ride up over the latching bars. At closure the 
ears snap over the bars and the walls of the access cov- 
er drop back ioto iffigrlockifTg contact with the other cov- 
ers. A slop 95 is mounted on the inside of the front ac- 
cess cover side walls behind each latching ear to pre- 
vent the cover from moving any further over the main 
support once the cover reaches the desired closed po- 
sition. Although not shown, stop ribs are also mounted 
on the inside of the front access cover that are arranged 
to come into contact with the main support member to 
help locate the cover in the desired closed position 
[001 8] Turning back to Fig. 4, a tab 97 is mounted up- 
on the filter frame 42 which protrudes outwardly from 
the frame. The tab is arranged to move into hole 39 in 
the main support and close the safety switch 34 when 
the filter assembly is properly mounted upon the main 
support. This, in turn, provides power to the blower mo- 
tor and the control circuitry of the blower system. As can 
be seen, the front access cover of the housing, when 
removed from the support Irame, provides unlimited ac- 
cess to the filter assembly. Accordingly, the filter assem- 
bly can be easily removed and installed in the unit when 
the filter requires cleaning or replacing. 

Claims 



a shaft that passes through the orifice into said 
scroll; 

a fan mounted on said shaft within said scroll; 
and 

5 cover means mounted on said main support 

member for enclosing said support member. 

2. The air purifier unit of claim 1 that is further charac- 
terized by a primary filter means removably mount- 

to ed on the front of said main support member. 

3. The air purifier unit of claim 2 wherein said cover 
means includes a top cover and a rear cover that 
are secured to the main support member and a front 

75 access cover removably attached to said main sup- 
port member, said covers having abutting edges 
containing interlocking means for forming seams for 
closing the housing. 

20 4, The air purifier unit of claim 3 that further includes 
contoured ribs on the side walls of said main sup- 
port member for biasing side walls on said front and 
rear covers outwardly to tightly close said seams. 

5. The air purifier unit of claim 1 that further includes 
latching means operable between the front access 
cover and the main support member for removably 
supporting the access cover to said main support 
member 

6. The air purifier unit of claim 5 wherein the latching 
means includes a latching bar mounted on the out- 
side of the opposed side walls of said main support 
member and latching ears mounted upon the inside 
of opposed side walls of said front access cover that 
are arranged to snap over said latching bars. 

7. The air purifier unit of claim 3 wherein the top cover 
contains a handle means that is^covered by the front 
access cover and which is exposed to the rear of 
the front access cover. 

8. A portable air purifier unit that is characterized by: 

a rectangular main support member having top, 
bottom and side walls and an internal wall that 
is integral with said other walls, 
a scroll located on the back face of said internal 
wall that communicates with a discharge open- 
ing in the top wall of the main support member, 
a rear cover having a bottom wall, a pair of side 
walls and a back panel, said back panel ar- 
ranged to close the back of the scroll and the 
back of the discharge opening, 
means for securing the rear cover to the sup- 
port so that the bottom and side walls of the rear 
cover partially encompass the back portion of 
the main support member. 



1. A portable air purifier unit that is characterized by: 

45 

a rectangular main support member having a 
top wall, a bottom wall, two opposed side walls 
and an internal wall attached lo said other 
walls; 

said internal wall having front and back faces so 
and an orifice passing through said internal 
wall; 

a scroll located on the back face of the internal 
wall having a discharge opening that passes 
through the top wall of the main support mem- 55 
ber and a mounting bracket on the front face of 
the internal wall; 

a blower motor secured to said bracket having 
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a lop cover secured to the top wall of the main 
support member in abutting contact with the 
back panel anc side walls o( the rear cover said 
lop cover h-wmg a discharge vent positioned 
1 over the d schargc opening in the support 5 
Irame and a raised partition extending across 
the front of said tcp cover, 
a removable Iront access cover having top, bot- 
tom and side walls that are integral with a front 
panel and confining an air inlet vent, the walls io 
ol the Iront cover encompassing the front por- 
tion ol the mam support member and the raised 
partition on the lop cover and the side walls and 
bottom wall ol the Iront cover in abutting contact 
with similar wa is on the rear cover and the top is 
wall ol the top cover in abutting contact with the 
raised partition on the to top cover; 
a latching means operable between the support 
and theffSft cover tor removably securing the 
Iront cover to the main support member to close 20 
the housing 

a motor means mounted on the front face of the 
internal wall ol the main support member hav- 
ing a shaft passing through an orifice in said 
internal wall into said scroll, and a fan mounted 2S 
upon said shaft within the scroll to draw air 
through said inlet vent and exhaust the air 
through the discharge vent: and 
at least one filter means mounted inside the 
housing lor filtering air passing through said 30 
housing. 

9. The air handling unit ol claim 8 that further includes 
interlocking means extending along the abutting 
edges of the covers that coact to form tight joint be- 3S 
tween the covers. 



14. The housing of claim 8 wherein said latching means 
include ribs mounted on the outside of each side 
wall of the main support member and coacting bev- 
eled latching ears mounted on the inside of the side 
walls of the front cover that are arranged to snap 
over the latching ribs to removably attach the front 
cover to the main support member. 

1 5. The housing of claim 8 wherein said raised partition 
in the top cover has a recessed handle centrally lo- 
cated beneath the top wall of the front access cover 
that opens to the rear of said partition. 



10. The air handling unit ol claim 8 that further includes 
ribs mounted upon the side walls of the main sup- 
port member for engaging side walls on the front 40 
and rear covers and urging the side walls of the front 
and rear cover outwardly to tighten the joint be- 
tween the interlocked cover walls. 



11. The air handling unit erf claim 8 that further includes 
a titter frame that is slidably received in the front of 
the support, a HE PA filter pack mounted within said 
Irame, and an ail tight joint lormed between the filter 
pack and the filter fiame. 

so 

12. The housing of claim 11 wherein said filter frame 
has a flange encircling its outer periphery, said 
flange being arranged to receive the front edge of 
the main support member therein. 

55 

13. The housing of claim 11 that further includes a sec- 
ondary filter mounted in said front access cover be- 
hind the inlet vent 
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(57) An air handling unit (11) includes a main sup- 
port member (12) and front, rear and top covers (47, 46, 
40) mounted on said support (1 2) to form a housing ( 1 0) 
for enclosing said unit (11). The covers (47, 46, 40) have 
side walls that close over the support frame (12) in abut- 
ting contact to form an interlocking seam therebetween 
at closure. Ribs (84) are mounted upon the side walls 
of the support frame (12) which bias the side walls of 
the covers outwardly to render the seam relatively air 
tight at closure. Two covers (46, 40) are securely affixed 
to the main support member (1 2) while the other (47) is 
removably attached to the main support member (12) 
by a latching means (89). A HEPA filter (58) is mounted 
in the main support member (12) along with a blower 
system for drawing air through said housing (10). 
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